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(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation sensitive resist composition capable of 
forming a resist pattern high in resolution and good in sectional forms and high in transmittance 
of F2 laser beams and suitable for a lithographic process of forming ultra-fine resist patterns 
having <0.15 jam by using F2 laser beams. 

SOLUTION: This radiation sensitive resist composition comprises (A) (a1) siloxane units having 
alkali-soluble groups, (a2) the siloxane (a1) units having the alkali-soluble groups substituted by 
acid-dissociable dissolution-restraining groups and (a3) the siloxane units having alkali-insoluble 
groups having no acid dissociable group, and (B) an acid generator made of compound to be 
induced to generate an acid by irradiation with radiation. 
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(57) mm 

(A) (a 1) 7;P*UflT*tt»^-> 

□ ^•tt>#te> (a2) (a 1) fflTM'J nJj£ttX£ 

(a 3) ^»ffitta^*b^ViT;i/*'J^ttS^W-> 

□ *-y->#fi[*^tr#U->a^ii->»|&. Rtf (B) ft 
»«OfiB»K:J:0»S»^-rs{l:'&»36»6«:*»56^»J 
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1 



m^m i ] (a) c a i ) T)vti u wm^^zs 

n^it>#>(i, (a2) (a 1) (DT)Vt)V *J*§ttS£r 

(a 3) BbBllitt»*#b«:^7 f ;i/*U^»tta$#v' 
□ **>#ffi**tt#US/D^r1i->»K, a« (B) » 

[ff^^2] (al) 07MUU»ttS^t:KP + 

[f»*^3] (al) (DTJVid^^m^mhzyU^ 

[fg*3S4] (al) tftpa + ^>$;;w>Mx 

[«^5] (a 2) dt|»*gi2 75S4 0Vi"rn^l 
5H{cIH«g^ (al) ©T^*'JW»tt»*»«Blttt©» 20 

[W*3S6] (a 3) 0*«Hlttt***rL*ViT;i/* 
^Itfn5'M< <h fe-^T^^f^ 1 7b S 5 <OV^T 
[f*3£3g7] (a 3) ^T;Wl->;U-fe:X^^1t> 

7'J-;^>;pt^+t+ii->»fi 1 t^ju^fjv^ 

[»*3S9] (a 3) a^^i^Hix^^i^* 
fi5c#lo 40 

[0001] 

*a #j w -r 5 co t? * ^ . 

[0 0 0 2] 

KlC^lf-f >;i*— ;i/0. 2 0/2mC?)LSI©il 
ttBBJfi^n. 1 9 9 9 ^Mrte^if-f >)]/—Jl> 0 . 18 
/zmOL S I 5 9 t LT^5. COi^fe 
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U 7^U;!/8xXTWilli8a 

OI*^»ffIH, X4^>^it. l/>X0iSNA (N 
tf-f »V—)V0. 13Mm#ffiiM^J;^LT 
[0 0 0 3] -2f, SM«HIS*»k:ir-f*JR^**Wr 

(1) #Pi¥2 - 2 3 3 5 5#4^«kl«, *>U;Ht7x 

y — ;i/ y # ^ * * wis t ag#»pj t »ss£»j*> £ fe z> 

(2) #S§¥4 - 2 12 16 o#4iattt, 2pu ->;Mr 

(3) «pF^4- 3 3 8 9 5 8%^(t «M£®#D 
^>n^^->i:m^^J^^^:^l/> ? X htm ; 

(4) »§B¥8 - 18 113 2^«KW\ 8H4fctfU 

( 5 ) 8-334900 8-33 

4 9 0 1 ^&»t>'#i¥ 9 - 8 7 3 9 1 ^fgtCte, 

[0 0 0 4] b#>b&/$$£> uM^^y»Jn>§fl/ 
>?X hTrte, ^tt^l/^X h/\°^ — >»ttfc*3HT+ 

yVl/- tf— (2 4 8 nm) ©&1&ft©«3tt3teteA r F 
x^yVl/- if— (19 3nm) , ^«Mco83t3tli 
F 2 1/— if— ( 1 5 7 nm) ©«k 3feJtffiiR^JB (VU 
VI 9 0 — 10 5 nm) tfbnTV^^, dtl^TK 
r F#>?lx^X KDSa»Ki:bXj2:<fiJ«$nT#fc 
t FD^f>X^l/>^1SJi^A r F^yl^yX h©^J 

tistbrffl^ntv^ (^^) 7?u;«xxfM 

[0 0 0 5] 

[^^ftb^^^-rsisja] fox, 
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3 



-7X Vrt?—>Mf8L<D*)Vif : ?7<{--7uizL7>\zm%hl3. 
[0 0 0 6] 

mm*mik-?z>rcst)<D^®L] *mwu. (a) (a 

1) T;P^U Bj»'tt«^Wv'P+1t>^©:, (a2) 
( a 1 ) ©7JP*'J RT^tt»^^««ittCD^«I*iJST- 
»&Lfc->n^1t>mG[2W' (a 3) B^BittS^b 

D^it>®iig, St^ (B) ^M«§}©ffgtt{c7 0IS?£%£ 
(a 1) (DT)V^yj BJi^ttS^t Kn^yMR^Jl- 

BJte, (a 1) ©7Ji/# y^^£S.^:->^^•7>s©7 
^i^lIC^<h£»^£-rss;#^ y^+i/>K. tu-i/> 

So 37c:fcf£Bjrau (al) *tt Kd^->^>^->JI/ 

^S^-r-Sfe^-CrSSo £fc#f£BJ§t;7 (a 2) **fu 
IE (al) CDT^^U ^tt«£^S?flttt©^£TO*iJ» 
b fc v- n +-9- ymux- & z> m E©j£ft«ttGi V ~? x 

ift*55itt. (a 

jus, 7'J-M> T7;i/^;i/S^e.s«*n-5i!>7S< t 

^CDTSS. Sfc^fSSBte. (a 3) ti*7JV*-)i>i')l>1* 

vt7 fr*)u->)uizx***-y- >m&& s»«n*4>& < 
-5t>©-c&s. £fc#fgBj«u (a 3) *^^;u->;i^-k 
{£, xx-;i/^Hrx*^i*>¥'&. 7x7Ji/->;i'-fe 
^e>s«n-s^< it- ■PT^stfrfa©^iti^i/v j 40 

[0 0 0 7] 

lRW<Dmm<DBm *5EMCis^* (A) j$*H±. Jb 
ffi©(al). (a2) W (a3) OS->D+^># 

tt*-&tr#'-r->D+ii->fl*]iBT?**. (a) 7 
tji.* y Bj^ttt^ft-r <h ^ 3**W*tBIB** b . 50 
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^*a*j»re©«iBti»ii;T**. 

[0 0 0 8] *«BJ(c4ott§ (A) fi£**fl<=>tl 
(al) <fc (a 2) ft «#>J ->D^-7> 

aM&t (a 3) m.mm'&m^\^fs.^7)vti')^m^.m 

*ttO*ACJ:t). (A) J$.ft<D7WJmmm* (a 
3) WSWb&^WffifcJt^S-fes^ 

#[n]Jb.b, I'yXh/t^-yMfeMt^. 

[0009] (a i) mmtyjvfj^vimvEMfsm^a 
->;i/*75: ao)7)v-ti y ^r»tt***-r*w«ys©^a: 

->;us& £ ©7;u# y w^tta^wr-s t;m=- 

7'J-k>S, JJWU^i'^tffifti. 7^ 
*l/>StLTIi. X7l/>S, Xfl/>S, 7Dhfl/ 
>S, ^5=-U>3S*©i£»7;i/^rU>3l. y?D^-> 

^2^^*V^cS^t*©^®7;^l/>»^tf e 
7U-l/>Si:LT(i 7i^t/>S, ±771/ 

n;i/^71x>K (-C.H.-CH,-) . 7i^JHf 
U>m (-C, H, -C, H 4 -) . 7X7^^71/ 
(-C.H, -CH, -) . 7X7;1-X71/>S (-Co 

h,-ch,-) fczamtf ^n-s. ^n?.©3s, 

tt77MU>», *5Stt©7;^ly>S*W*bVi„ 
[0 0 10] (a 1) J£&©«fc9*#MtC$?3;blAfc© 

-feit ( I ) 

[ (HO-ph-CH,) S i0 3/ »]n 
a4>phH7irM. nHlK±©IST£5) T 

fit 

-feit (II) 

[ (HO — p h) , S i O] n 
gsnsyt h'P + y7i-Jk>o 4^-7 

[0 0 11] (a2)*fili (a 1) ©7;U#ynJig 
ttS*&»«te©i§#MJMidSTSi& bfc v- a =^-7 
T^i.. tSot. (a2)»©t hKD + yM^ 
;^+yM^i:07^A 'J "littS^ttSttll© 
4>&< £t>— ^^->D+it>a©77^^Jc^-&bfc 

ififs^T, S7jw y w&i±£#<ttMi£©ftftttqi 
sdarriRifeSftfc «>©■?**. m&mmtisTte. 7)v 




( 4 ) 



(al) tW*S7MU>^ 7'J-U>1, 

Ml/>SiLTH ^x-;i/^^l/>^ (-C.H 4 - 

CHi-) , 7x-jl.X5 1 l/>S (-C 6 H 4 -C 2 H 

4 -) > ^^^;i/^^l/>S (-C.oH.-CH,-) , 10 

±y^)vx.^v>m (-C.H, -c 2 h 4 -) tsLZ&m 

fm&<D7 Mi/>sw^t^ 
[0012] »»«ttto»»«ifilsa:b-rtt, Weft* 

£SB 3 jrt;u^t;^*'>*;1/tP - ft 3 Wl7J^ji 

e r t-^;i/^-^r^*;^#n^a (t-bocS) . t e r 20 

jR7iWH<!:LTH t e r t t e r t 

-75;VS^^#tf^n§c 8Rtt7iz^-;MSX£b 
TH rh7kHnh°7ZjI/S, fh7kHD77^ 

i-xh^y-i -x^;i/S> 1 h^->- l -yn 
tf co cfc 5 cd T ;i/ n ^ ~> t S ti 

So 

[0 0 13] (a 2) *ffi<O«±:0A{t:W^ff*b^>b<Z) 
<hbX. 30 
— JKxt (III) 

[ (XO-ph-CH,) S i O s/2 ] n 
— jRSC (IV) 

[ (XO- p h) 2 S i O] n 

^^)um<DyKmm^mmm^<Dmm^m^mmvrz 40 

[0 0 14] (a 3) #fe^^il J 14S^*b^l/^7';i/ 

(a 2) *ffiTVi5«»«Ht©*«?W«ia6ft*ba:Vii 
(ai) ^ttTrv^T^u^iJSttXfe^rs&vi^r 

u— 7 7MJH^tfbn§ 0 T^^^x^b 
Ttt, x^;i/*> yntf;i/S, ^;i/S^^f 

<£>f£,®7;i^;t^ i>^n^\^->;bs. ; )V&)\,-)vm 50 



#P?f 2001-51422 
6 

^ji-ji/S, t7^$^$tf6ti^o 

[0 0 15] iOftftttfcH 
— *fiS (V) 
[ (R) S i O s/2 ] n 

ntti£tJt©«R-c*s) t«$ns7;ww>;p 

— fia (VI) 

[ (R) 2 S i O] n 

(xt^R^n^tufH^lHlCxr^S) TS$tl5y7M 

[0016] *5glE (A) EJc^fC&ttS (al), (a 
2) Rtf (a 3) 0##ffi<0»J-&tt, (A) f&tt<D7 )\» 
^■JpJigtt^It^i, 2. 3 8ll%rh7^^ 

Btf H 1^^i9 0iMDi) tO-1 0 0 0 A/min**$?£ 
(al) 10-7 0^%, ff*U<«2 
(a2) 2 0-6 0^%, fftb< 
^3 0-4 0^%, (a3) 5-5 0^1/%, Jf^L 
<tel 0 — 4 5^E;I/%#*J;V>« 

[0 0 17] (A) ^©H¥^»fiJil 0 

00-50000, b < 5 0 0 0-1 0 0 0 0^ 

[0 0 18] fc*5* *5£BH<B (A) OL»\t. S"T (a 
1) <h (a 3) ¥tt^ft§n4?ij V-£2pffib, 

u ^m&m&mmm&vmMfflmm t-boc 

S) ^XM^TS^co^tdcfcOW^nSo (al) 
<h (a 3) fl!>33Rijv— ttTfrlEiaSfflV^^tfe-efr* 
U #^2 5 6 7 9 8 4#^*lC|H*$nfc^fiJEffi^J: 

^>yJl/ h U ^ n ay 7 ><h^>y^ hU^any7> 
^tU^#)M^bTp-^ V*is^>*J)Vzs)V*.tttt 
it > <h ^ > >^;i/ ->;i/-fe x * > 3 # u & 

ckO, p-h Ka+i/^>^>;i/t^W*+l->t^ 

33, (a 3) <hbT^>iy^5>;i/-trX^4-4 1 

>. x^h'J^nny7>> 2-yMxjl/hU^n 



( 5 ) 
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<=>. mmz\sT^>i?)VmA9V<D (a 3) *>-&j«TS 

[0019] (b> fijt^a. ttiraiojie 

(B) defl-tt, iW«©J«itk:,fcD»£R£T*ft^«j 
Sffiflnr****, jfiL<tt7rt>*^|ti~i o 

S> Zfu\£)V, n-y'^)im. te r t-7fJKD<k5 10 
t LTttK*» i~io coy;i/^;i/^OTKPSMT©-^ 

JfcH/t7MD7^>7M^.-K k'X (4-t 
e r t -7WI/7ir;W 3— h_7AO h U 7)\>*u 
*?>7^)l**—V&tz.\*.;-1-7)\'-*u7 r $>>7.)\'-fc* 
— K N ij 7ir;|/7^ - t)A© h U 7JW D/^ > 

tji<**- h&f^t;-r7)i*ny$>>x)i'7fr*- k 

MJ (4->f;i/7i-;W TJU^x^A© h U "7 ;!/;<}- 
n^37>x;U*^— hSfc«7 t7MD7^>7>M 

*-0I±<D*?>X)l<7k*—h$ifzteyj-7)l'3-O7'5' 30 

±HfiFfc:m>Tt>J;^. (B) (A) fi£#(c*t 

U 0. 1~2 011%, $?£L<«1~1 0a*%CD 
SI^TJBV* -6. (A) ^*^CD^HiD 

[0 0 2 0] **WOIiaj«*fCtt. i&Sla^DTiiB.^ 

«-«asaoJW £ bh^-t * z. t am s . ^*p»j tit 
angtf ens. 

[0 0 2 1] *«*JU3j5>Ki:UTtt. «S*l£;fctt3|>«! 

%immmt>)m>m. resist*^* >». i%mmt>)v-& 
© 1 flfiSfctt*is*^*>»*»*frf ens. ^faflgtt 

foh>l, 3-^>gE. **£»JJ!/». 4 -^>5" 50 



>Wt* 7~u¥*)l>Wt. 2-zr^>wt. 7? 
JMR. 7tfl/>*M>l^#tf^na, 
JP#>R£:LTH:. 1, 1 -v-^o^-t)- 

i, 2 -->^D'\^-y->>'*;i/#>@?, i, 3— > 
^D^-y->^*;i/7H>®. 1, 4 -->^D^\^-y->> ? 
■ft)l-#>m* 1 , 1 - DA+>'^yiHW!A«*W6 

Sm. o-tFD + y$im 2-kFD^->-3- 

g^OzKKX, -Hps, #;U#^>;U»l¥©*&!*£ 

[0 0 2 2] iffl^VSgL<ttf©if#tLT 
tt. Arnica U >It ffi'J>K, U >K> 5 n-:?*3Ml'. 

■77i XJHX x JX *X * y;l/X7fi^ 
C9*X* >g?*> .fctWl 6 ©XXt^cD J; 5 
*X7^>gf, 7 1 XJ^7 7 >tf 7 ^ >S 

*5 £ zf-zn ib(DJL7^)V(D^o fsmm-w*^ <=> ns # 
iine>i:iS3n5t)©Ttta^. 

[0 0 2 3] *«73>£LT«U JUST'S 

>, ^«7 5>. s«ia:7i >At*tfsn**«c:n 

6fC|SS^n-5fc(75T-tt^l/^ 8gJ»®s75 >£ l/Ttt, 
ylWP7S>, hUifjl/TSX n-7Dfc>75 
>. v 5 -n-^ntf;U7'5 >, hU-n-ynfcf;PT5 
>. MJ-f7 7"D/V-;l'7SX -f V7"Di;;i/7 5 
>. ^^SX MJ7f;i/7 5>, h U^>5\>1< 
75>, h'Jx^/-Jl/7S>, y7D/V-;l-75 

5>tLT(l ^>y^7 5>, TX'J >, N-^^;i/ 
7X'J>, N, N-y/f;l/7xU >, o-^^^x 
U>. m-^^7x'JX p-/f;P7xU>, N, 
N-yXWxU >, y7iX^75X 5?- p - h 

V)VT=.>mi)mvf ^ns. Ma7s><!:tTH 

tfUv f >, o-Z^Uf'JyX o -xg^Jl/fcf U 

2, 3 -v^^JPtf U 4 -xfJI/- 2 -*5\;l/fc? 

■J 3? > . 3 - X3\0— 4 - ;* =}- )\,\± U >^7&^ if 6 n 

S. 

[0 0 2 4] CinecD^-f. h'JX^7-^7 5>^© 

t 5 > d«g 1 b * m<&<&& (c «n -5 CD T# S L Vs. 

[0 0 2 5] *«*;l/#>tt*fcH»©**V»^U< 
ttfOR»ft©E^t(^tt (A) fig^-lC^b. 0. 0 1 
~5ii%, $f^L<fi0. 0 2 — 0. 2»»%C0^H 

[0 0 2 6] AT&T'S >CDiE^#J^Ki (A) fi£^{C*f 
0. 0 1~5H%. tfr£.V<iZ. 0. 0 2~0. 
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[0 0 2 7] *fc*9EWOaJGdc*^tt, 

— K ^ § V^i ^ n 8 / ^ ^x-f ^/xf 

nfcf^->K>c^;K xh+'>/Pt°^>SxfJ^x 
t><£v>b, 2«^j2£M^LX£3^x ; b c fc^o 

[0029] *5&w<DU)£m<oifrmte&m^mz~2\,*T 
bx®3tt-^ a ^cfc^nt«3t«art» (peb) bjt 

StflMft. 0li%f h^^fiVT^ 

X^AtHu^xF (TM AH) TK^^COi^/^T^ 30 

^/^->l:SH&®«[ (i/^xh/N°^ — » £rf#^;x 

t^X^^o &*3, l/S^X W^ — >0«MfcttSr^&fc 
flSJ&SfcfttCEU *3tJBOBIJ*S0. 0 5-0. 2 Mm 

5(t«kli. l**tLTH KrFl/-^^ 

<D»3R^«L F, if-&£©Xffi*n«L EUV, 
EB, Xtt&£*JBV>*;i£:#*-Cfr*. 40 
[0 0 3 0] 

Kiftfll 1 

1 Tli, 2 5 6 7 9 8 4 ^IBm<^S£: 

*>wtBii/fc. »td- 

hWMM^I^c5 0 0 m 1 £OP77X3l^ ^ 
»**th , J'>A8 4. Og (1. Omol) <h7k4 0 
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^>yJ^U^DOy7>5 1. lg (0. 2mo 
1) , 7iX;i/hU^DDy7>l 9. 7 g (0. 10 
m o 1 ) RO^X^UX— 10 0ml CO^^^^r 2 
BtPlTSTb, SSfcllWIIB»rtbfc. KJfc»T»* JE 
fS*&**x~ ^XtttHU x~^;i' : &«JET«*b 
#6nfcSP7K4MSP^J5K*^*K<t* U l 

o mm%mm o . 2 g £jua*_> 200 t:t 2 raiBH&js-r 

SdtlCfcD* xr*U (p h^S>^>S^l^;HiX 
• ^xx;i/v';UirX^^it>^#^:o #£> 
tlfc*UV-$ 15 0ml ©7t hx h 
C^^b'J^f;PyUiP3-F8 0g (0. 4 0mo 
1) £r*PX.> MSTRC2 4B#P^#^iffeC0^, *50 
ml ^JPX, ££SX1 2RFBI«»T^^fr*1ffc. ^ 

bfca>*&* *«M£3*U *tt*«EETK:«*U x? 

7^-y ] J3-yl^#:T^^, TfExtX^£n£>p - 

■feX^r^-^ri7->C0XI7^U V— (liW^I=6 7 0 
0) £*fc. 
[0 0 3 1 ] 

[ft 1] [ (HO - p h-CH 2 ) S i 0,,i] n • [ (p 
h) S i 0 3/2 ]m 

(it*, n/ (n+m) =0. 6, m/ (n+m) =0. 
4. ph«7xXMT*§) 

[0 0 3 2] *tK3#UT-3 0g*l, 4-1?** 
it>5 0 0 g}:g»b, iXCD^Jg^tCv'- t e r t - 

7^-y-^-^-h2 0gep^, a*£iBirrss 
±\zmm\^r^<Dt>. s b uxw7$>5 

0g«^i 5M^nniTb^ 0 fiST^T^, ^cd£ 
£j|«4R*ltna**fi1ffc. ^X. #&nfc»*fc*#LT 
2 0fg*(Z)M7K^iPx> ^SfilfSCltTft Fn+yJI/ 
S#t e r t -7>^yiJMx;l/^ySTti$n 

0g£r?#fco 73:43. D 

(al) t: KD^S/^O^l/v-Jlz-feX^^lt 
>¥ft4 0 : E:il/%, (a 3) ^ j:x;i/->;i/irx^^^it 
>¥&4 0^E;l/%R^ (a 2) t e r t -^h^v-^Jjb 

[0 0 3 3] igss#y 1 

(A) J&ft 

mmm^nr^ u yD^> 
ioo mftgp 

(B) 

- h 

2mm^ 
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o. immu 

±12 (A) . (B) X.Zfimi)QM&ya\dU>ifV=l-)l> 

^;px-t-;u^e j t-£tt— b 2 o o o m*gptcg 

U *y b7U-b±9 0t:T9 O^IBWOt-r-BHifc 

T, f/J^M^gfF P A- 3 0 0 0 EX 3 10 
>&S£) C<tO, KrFl*i/7l/-if- (2 4 8 n 
m) SS^MlcBBWbfc©^. 1 1 0"C-C9 0#MiD^5 
(PEB) 11L, 2. 3 811%f hJ^fil'T^ 
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